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A New Method for the Study of the Equilibrium (cont.}

Card 2/2

method was used to determine at various temperatures the distri-
bution of P between a low-carbon Fe and a slag consisting of
33.6% CaO. 2 1% Na,O, 28.4% Al503. 4.6% 5i0,, 1.8% MgO,
25.0% FeO. 6 3% Fe,03. and 2.1% P>O0;. The results obtained
are gquite accurately stated by the equation:

legKp = log _‘[%g)’ . 16,000 o4

Ky was determined from the ratio of the counting rate of an origi-

nal slag sample to the counting rate of a metal sample taken after
equilibrium had been attained This method was used also to de-
termine the distribution of S between Fe and slags consisting of:

1) 50% CaO and 50% Al,03; 2) 45% CaO. 45% Al,03. and 10% MnO.
In both cases the heat flow from the Fe to the slag was nearly

40 kcal/gram atom .

[.T.

1. Metal slag systems--Application 2, Equilibrium—Taest rwethods
3. Equilibriun-.Test results
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137-1958-2-2345

AUTHORS: Shvartsman, L.A., Tomilin, I.A., Travin, O.V., PopoVv, i1.A.
mM.u*'»-."""';"’“‘“W'

TITLE: The Effect of the Oxides of Almlie Earth Metals on the Distribution
of Sulfur Between lron and Ferruginous Slag (Vliyaniye okislov
shchelochnozernel’nykh metallov na raspredeleniye sery mezhdu
zhelezom i zhelezistym shlakom)

PERIODICAL. V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR.,
1957, pp 304-318. Diskus.. PP 332-334

ABSTRACT: The radioactive isotope 533 was used to study the dependence
on the temperature of the distribution of S between Fe and a slag
consisting of Fe oxides. The results are described by the equation

3000
{ ) 5
[ ——p— 1.05 ,

lgK, =
wherein K is the coefficient of distribution of S, computed as the
ratio of the counting rate from the slag to the counting rate from
the metal, the counting rates being computed by the thick-layer
method. The MgO content of the ferruginous slag, SO long as it
Card 1/2  did not exceed T7.76%. exhibited no influence either on the stalue
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The Effect of the Oxides of fikaiee-Earth Metals (cont !}

or on its dependence on temperature. With the maximum precision
attainable in the experiment it was found that the CaO content, up
to 12%, likewise did not alter the Kg value. For ferruginous slag
containing more than 12% CaO it was learned that
3700
l’)ng = (—-;1:——) — 1.26.

This equation is correct for a CaO content up to 33%. The small-
ness of the effect exerted by the CaO on the K value is accounted
for by the increase that occurred in the Fe,04 concentration when

CaO was introduced into the slag. For a slag containing 11.5 -
16.2% BaO, the equation obtained was 1K, - (3200/T)- 0.99 .
From the dependence on temperature of Kg a computation was made
of the heat effect of the desulfurization of the Fe by a slag consisting
only of Fe oxides —+ 14 kcal/gram.atom, with addition of more than
12% CaO -+ 17 kcal/gram.atom and 11-16% BaQ+ 14 kcal/gram.atom.
The smallness of the heat effect and the smallness of the difference
between them when one oxide was substituted for another are accoun-
ted for by the absence in ferruginous slags of any specific chemical

Card 2/2 reaction of oxides of Ca. Ba, and Mg with S. I.T.

1, Sulfur--Distribution 2. Iron~--Applications 3. Slag—Appli-
cations 4. Alkaline earths-~-Oxidation—Effects

REARETAN

e TN

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5"



"APPROVED :
. FO . 8[12001 CIA-RDP86-00513R001550330009-5

:
L R e S i £ i
ZESEEPLOF: 5 -

137-1958-1-223
Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nrl, p 34 (USSR}

AUTHORS: Travin, O. V., Shvartsman, L.A.

TITLE: Kinetics of Sulfur Transport from Pig Iron Into a CaO-Al O, Type
Slag {Kinetika perenosa sery iz chuguna v shlak sistemy &a -A1203)

PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow. AN SSSR,
1957, pp 319-331. Diskus. pp 332-334

ABSTRACT: In the light of the results obtained and the concepts of electro-

chemistry, the Authors suggest the following mechanism for the

transfer of S_{from iron to slag: (S}*—Ze = (S"'[Fe]::(FJ*)-f-Ze (1)
and [Fe]+[s}<= (Fet )+ (s77)  (2). Ifthe Fe =ontains deoxid-
izing elements, reaction (1) may be competing with other processes
also making for adherence to the conditions of electrical neutrality,
for example. &C]‘*‘(O“)—'— cogas+ ; [51)4-2(0“):: (5i0;)+2e;
(0" Y= [OX—F 2e. Onthe assumption that the limiting stage of the
entire process of desulfuration i8 the molecular transport of the
S ion into the slag via the diffusion layer on the boundary with the
metal, the A's_derive the following kinetic equation:

Card 1/2 afs] / at= DA K [#s]e /S -
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Kinetics of Sulfur Transport From Pig Iron (cont.)

where D is the coefficient of diffusion of S, k is the mass
transport coefficient, and is the effective thickness of the dif-
fusion layer. It was found that the rate of desulfuration is pro-
portional to the concentration of S in the iron, with the exponent
subject to temperature variations. When the temperature is low,
the exponent is close to unity and the reaction is monomolecular.
At higher temperatures, the order of reaction is fractional and

tends toward 2. See RzhMet, 1956, Nr 2, 1000.
I.P.

1. Iron--Purification 2, Ircn--Processing--Desulfurization
3., Electrochemistry--Applications

Card 2/2
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Translation from: Relerativnyy zhurnal, Metallurgiya. 1958, Nr 4. p 36 (USSR)

AUTHORS- Malkin, Vv.I., Shvartsman, L.A.
— -
TITLE: Measuring the lon Transference (Hittorf) Number of the Ca?
in Fused CaO-P;0g (Izmereniye chisla perenosa iona Ca®" v

rasplave Ca0-P205)

PERIODICAL: V sb.- Fiz. -khim. osnovy proiz-va stali. Moscow, AN
SSSR., 1957, pp 433-437. Diskus. pp 505-512

d was used to measure the ion trans-

ABSTRACT: The following metho
ference numbers in oxide melts.
crucible, having a 1-
placed in 2 large-diameter cruci
The slag (27%
ibles and weighed. The slag contained Ca*?. Graphite elec-
trodes were lowered into the melt on attainment of 10000C
temperature. After current had been passed through it, the
electrodes were removed and the crucible weighed with its
diaphragm and contents. The loss of weight in the course of
the experiment was determined in this way. Then the crucible

Card 1/2 was broken, and the weights of the catholyte and anolyte were

A small corundum-coated
1.5 mm aperture at its bottom, was
ble of the same materials.

CaO, 73% pZOS) was cha rgesd into the cruc-
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Measuring the lon Transference (cont.)

determined separately. The Hittorf number x| of the Ca ion through the
anodic space was calculated from the equation:

P- 4f Ig Qa
X = R (1-7 + )
K*Ey P 9

where q; was the weight of the anolyte after the experiment, g, was the
weight loss of the anolyte during the experiment, I; and If were the radio-
activities of the anolyte before and after the experiment, p was the weight
percentage of the Ca + ion before the experiment, K was the quantity of
electricity in farads, and E| was the numerical value of a gram-equivalent
of the Ca * jon. Here g, was computed from the equation qa~ K (Eq+ Ez)xl.
where E, was the numerical value of a gram-equivalent of the O°~ ion. Four
experiments yielded the following values of x: 1.06, 1.04, 1.06, 1.02. These

dala show that the conductivity of the melt is by a single cation.
L. K.

i Metaliurgy 2- Melts--Applications 3 Ion exchange--Measurement

Card 2/2
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OSIPOV, A.I.; SHVARTSMAN, L.A.; ALEKSEYEV, V.I.; SUROV, V.F.;
SAZONOV, M.L.; BUL'SKIY, M.T.; TELESOV, S.A.; SKREBTSOV,
A.M.; OFENGENIEN, A.M.; GOL'DSHTEYN, L.G.; SVIRIDENKO, F.F.

Radioisotope studies of scrap fusion kinetics and slag formation

in the scrap-ore process. Atom.energ. 3 no.10:352-355 0 '57.
(MIRA 10:10)

(Steel--Metallurgy) (Radioisotopes—-Industrial applications )
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* TITLE: Infiuence of gdmixtures 0% calcium and godium OX 325 on

the distribution of the sulphur petween the jron and the
acidic slag. (Viiyaniye dobavok okislov kal'tsiya 1
patriya na raspredeleniye sery mezhdu zhelezom 1 kislym

PERIODICAL: nIzv, AK Nauk, Otd. Tekh, Nauk"- (Bulletin of the AC. Sc.y
9

ABSTRACT: In a grevidus paper (1zV. Ak . Nauk, Otd. Tekh. Nauk, 1953

tity of calcium and sodium carbonate were added. The in-
vestigationg'were carried out by means of the radio-active
jsotope S5°72. The curves Of self-absorption were 8180
measured for & slag consisting of iron oxides and & slag
card 1/2 of a compleX composition containing apbout 20% Na,0, about
30% iron oxides and about 50% Si0p; ‘the results of these
measurements &re given in Fig.l. The results of the tests

/ /
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Influence of admixtures of calcium and sodiuT oxidgg zﬁ
the distribution of the sulphur between t ron &. e
acidic slag. (Comt.). 2kfh4£yah

in which the equilibrium was gtudied are given in the
Tables 2 and 3 and in the graphs 2 and 3. The heat of
transition of the sul from the iron jnto the sl

of the system Fe0-Sidp which is saturated with silica,
decreases if calcium oxide i 1 For a
calcium concentration of

amounts to about 13 000 cal/g-a

ponds to the neat of transfer O

into the ferrous slag. In addition,

ca0 concentration in the slag brings about some increase
in the entroby of the FeS. The overall result of these

processes 1is & decrease of distribution co=
not containing Ca0l.
ated slag causes
intensive degree. These
cific interaction of
card 2/2 i idi . 3 figures,
g referenc

ASSOCIATION: Institute of Metallography and Metal Physics, TsNIIChM.
SURMITTED: July 17, 1956.
AVAILABLE:
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Translation from: Referativnyy zhurnal, Metallurgiva, 1958, Nr 10, p 80 (USSR)

AUTHOR: Shvartsman, L..A.A~

TITLE: ~ Employment of Induction Heating for Normalization of Butt-
welded Seams of Drill and Exploratory Casings (Primeneniye
induktsionnogo nagreva dlya normalizatsii stykosvarnykh
shvov buril'nykh i geologorazvedochnykh trub)

PERIODICAL: Novosti neft. tekhn. Neftepromysl. delo. 1957, Nr 12, pp
26-27

ABSTRACT: A description is presented of a more productive method of
normalizing welded seams of drill casings outside the clamps
of welders by induction heating with standard-frequency cur-
rent. Employment of high-frequency current (2500-8000 cps)
is also effective as a method of normalizing welded seams of
large-diameter drill casings.

1. Pipes--Welding 2. Seam welds--Heat treatment V.0.

3. Induction heating--Applications
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DYKHNE, A.M,, inzhener; OSIPOV, A.I.; SHVARTSMAN, L.A.; IUDIN, V.Ye,

ey

Pormla for calculating the time for the esqualization of the compo-

gition of the bath in open-hearth furnaces. Zav. lab. 23 no,4:506~
507 '57. (MLBA 10:6)

1, Kuznetskiy metallurgicheskiy kombinat (for Dykhne).
) %Open-hearth process)
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SHVARTSMAR o4 TOMILIN, 1.4,

"Use of radicactive isotopes in metallurgy." Heviewed by
L.A. Shvartsman, I.A., Tomilin. Zhur.fiz.khie. 31 no.3: 7lm 2
Mr '57, (MIRA 10:7)

(Radiohotomo--lnduotrial spolications) (Metallurgy)
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TITLE:

PERIODICAL:

ABSTRACT:
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Malkin, V.I., Khokhlov, S.F., Shvartsman, L.A. 76-11-16/35

Determination of the Cation Trensport Nuzbers in the Melt
Nazo.Kgo.l.SiOQ (Izmereniye chisel perenosa kationov v rasplave

Na,0.K50.45102)

%hurm)il Fizicheskoy Khimii, 1957, Vol. 31, Nr 11, pp. 2,85-24,87
USSR

The relative mobility of the cations Na* and X* with a charge, the
radii of which differed noticeably from each other, was investigated
in a silicate melt, the composition of which corresponds to the
formula Naj0.K,0,48i05. For the determination of the transmission

nurbers for HNa* and K' the method [Ref,2] described already
previously was applied by meking use of the radio isotopes NaZs and
K42, The results of the experiments were somewhat surprising. They
showed that the mobilities of the Nat- and K*-ions are nearly
equal in the melt investigated here. There are 1 figure and 6 refe-
rences, 3 of which are Slavic
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76-11-16¢/35
Determination of the Cation Transport Numbers in the Melt NaZO.KZO.hSiOZ

ASSOCIATION: Institute for Metallurgy and Metal Physica. Central Scientific
Research Institute of Ferrous Metallurgy, Moscov (Institut

metallovedeniya i fiziki metallov. Tsentral' nyy nauchno-
1ssledovatel® skiy institut chermoy metallurgii, Moskva)

SUBMITTED: July 14, 1956
AVAILABLE: Library of Congress

Card 2/2
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AUTHOR cozHEVNIKOV I.fu., SHVARISMAN L.A.

TITLE

PERIODICAL

Received 6/1957
ABSTRACT

Many papers dealt with the phosph

On the Thermodynsmics of ihe Dephosphoration of Iron.
(o termodinamike reaktsii defors
Doklady Akademii Nauk SSSR,1957

foratsii zheleza -Russian)
Vol 113,Nr 2,pp 376-379 U.8.5.R.)

Reviewed T 1957

orus distribution in the system:

metal-slag. on account of difficulties in the experimenta,however,

the exact values of thermodynamic

reactions of iron by slag of
In the present paper & nev

tion equilibrium of phosphorus

£ dephosphorization
jtion are lacking.
d of the distribu-

jed. Its fundamental idea

is an effective saturation of the metal with radioactive phospho-

rus jntroduced into the slag at
temperature. This method makes i
t and of the
ertain composition from the tempe-
t of the phosphorus distribution

both of the
phosphorization
rature dependence O

L.. Assuming any molecular CORD
1ibrium constant of the reaction

—j-PO;} + 5/2 Fe (1)

p+5/eFe’t +40 -

th i stant
t possibl

reaction entropy ©

tion of molten slag the equi-

can be described in a general form

g, = L9 (Z04) 1 (>Y1)

Card 1/}
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(2) where ¢(Z;ci) denotes the relation

of the equilibrium concentrations of the reaction participants with
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on the Thermodynamics of the Dephosphoration of Iron. 20--2-38/ 67

the exception of phosphorus, and f(E;j?) denotes the relation of
the activity coefficients of all reaction participants. The cha-
racter of these functions is unknown. However, ¢( ci) does not
depend on temperature. After further computations The authors ob-
tain the valueAl which denotes the sum of the reaction heatz;ﬂo
between the pure substances and the heat of the mixtures}lﬁﬂcu.
ASO is the entropy modification at the transition of the phospho-
rus from a 1 per cent solution jn iron into a 1 per cent solution
inthe slag. As the simplest standard system ferruginous slag was
selected,in which cations in form of oxides: Catt, Sr+t and Batt
were introduced, which differ considerably by the radius velue.
The results obtained about phosphorus distrivution between iron
and ferruginous slag are described by the equation

1g Lp = 12%22 —rF6,41, from which the value All 18 equal to

- 7p03°
50.000 kal/g-pressure gauge. In this case Ka“Ly P04 , where &

-is the transition coefficient from weight percents go molar sha-
res.From the temperature dependency Kq it can be obtainedz¢33° =

3
= AR +AH§:Z —-—AﬁPcu. For slag of complicated compositions

HE. remains invariable. The results of the jnvestigation show
that the entropic component of the free energy which depends
on the charge magnitude and the mutual position of the ions in
the fused mass of the slag has an important influence on the
Card 2/3 equilibrium of the dephosphorization reaction. This influence
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On the Thermodynamics of the Dephosphoration of Iron. a)¥$4§/67

anionical. "

(¥ith 4 illustrationes, 2 citations from Slav publications).

ASSOCIATION Institute for Metallography and Metallic Physics of the Central

Scientific Research Institute for Iron-Metallurgy.
PRESENTED BY KURDYUMOV G.V,

SUBMITTED 25.10.1956
AVATLABLE Library of Congress
Card 3/3
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KURDYUMOV, G.V., otvetstvennyy red.; SAMARIN, A.M., red, ;. SHUARTSMAN, L.A.,
red.: MAIKIN, V.I., red.; GOLIKOV, V.M., red.; RABEZOVA, R e
red,; CHERNOV, A.N., red.izd~va; SIMKINA, Ye.N., tekhn.red.;

KASHINA, P.S., tekhn,red.

[(Metallurgy and physical metallurgy proceedings of the Conference

on the Use of Radioactive and Stable Isotopes and Radiation in" the

National Economy and in Science] Metallurgiia i metallovedenie;

trudy Vsesoiuznol nauchno-tekhnicheskoi konferentsil po primeneniiu

radiocaktivnykh i stabil'nykh izotopov i izluchenii v narodnom

khoziaistve i nauke. Moskva, Izd-vo Akad. nauk SSSR, 1958. 518 p.
(MIRA 11:6)

1. Vsesoyuznaye nauchno~-tekhanicheskaya konferentsiya po primeneniyu

radioaktivnykh 1 stabil'nykh izotopov { izluchenii v narodnom

khozyaystve i1 nauke. 1957.

(Metallurgy) (Physical metallurgy)
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SOV /137-58-8-16481
Translation from: Referaiivayy zhurnal, Metallurgiya, 1958, Nr . © 15 (1SSR)
AUTHORS: Osipov, A.lL, Shvartsman, L.A., ITudin, Ye.V., Sazonov, M. L.

v-,.

TITLE: On the Uniform Distribution of Small Quantities of a Substance
in the Slag During Smelting of Steel in a 350-t Furnace (O rav-
nomernom raspredelenii maloy dobavki v shlake pri vyplavke
stali v 350-t pechi)

PERIODICAL: V sb.: Staleplavil'n. proiz-vo. Moscow, Metallurgizdat,
1958, pp 218-224

ABSTRACT: In order to investigate the problem of the rate at which a
substance distributes itself uniformly in a slag during open-
hearth smelting, a radioactive isotope, Ca%>, encased in an
ampoule, was introduced into the slag through the central open-
ing of the furnace; slag samples were withdrawn through the
other openings. The intensity of radioactivity was measured
with a BFL-25 counter. The counting rate was determined by
the thick-layer method, a procedure which eliminated the need
for weighing operations. The accuracy of the radiometric
measurements constituted 5% including statistical errors

Card 1/2 and errors caused by disturbances in geometric conditions of
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SOV/137-58-8-16481
On the Uniform Distribution of Small Quantities of a Substance (cont.)

measurement. The rate of distribution of a small quantity of an additive is
smaller in slag than in metal; 30-35 minutes are required for leveling off of
the tracer in the case of slag, and 8-15 minutes in the case of metal, de-
spite the fact that the volume of slag is considerably smaller Rates of
turbulent diffusion of Ca in the slag amount to 50-100 cm 2/sec and are
smaller by one order than the corresponding values of radioactive Co in
steel; in this connection, the author comments on an analogous difference
between the kinematic viscosity of steel and that of basic open-hearth slags.
The distribution of radioactive Ca in the slag is strongly affect d by the
aerodynamic pressure of the flame.

L.K.

1. Steel--Production 2. Slags--Properties 3. Metals--Distribution

4. Caleium isotopes (Radioactive)--Performance

Card 2/2
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SHVARTSMAN, L.Al, doktor khim.nauk; MALKIN, V.I., kand, tekhn,nauk;

Mlﬁ, 1.A., kand.tekhn.nauk

A.N. Morosov's article "Modern slag theory and the z::;:y :::t
too 3 . Vel . .
ateel smalting processes.” Izv.l vys. ucheb, zav.; R 11:10)

7:63=65 J1 '58.
076363 (Steal--lbtallurgy)
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. 30V/24-58-10-17/34

AUTHORS:Kozhevnikov, I, Yu., Shvartsuan, 7, 4. (Moscow)

PITLE: Thermodynamics of the Dephosphorization Reaction of Liquid
Iron with Four-Component Open-Hearth Type Slags (Termo-
dinamika reaktsii defosforatsii zhidkogo zheleza chetyrekh-
xomponentnymi shlakami martenovskogo tipa)

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, 1958, Nr 10, pp 104-109 (USSR) ,

ABSTRACT: In many steel melting processes the dephosphorization
reaction approaches equilibrium. Pavourable conditions for
the reaction are produced in the open-hearth when phosphoric

jron is being treated by the scrap-ore process during melt
down and the hhermodynamics of the dephosphorization of iron

by slags of the system Ca0 - FeO - 5i0, - PZOE are therefore

of interest for improving melting conditions. The authors
now describe an investigation which had the object of deter-
mining the influence of Si0, and P205 when present together

in basic slags on the change in the thermodynamics functions
of the phosphorus reaction., The successive saturation method
previously described by the authors (Refs.5 and 6) was used,
which enables the temperature dependence of the phosphorus

Card 1/3 partition coefficient for a slag of a given composition to

O TR IS S AL R <, T - e =
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S PERE D L it SV TS O v A S LS W L e l) o) G T ra b .
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30V/24-58-10-17/3%4

Thermodynamics of the Dephosphorization Reaction of Liquid Iron with
Four-Component Open~Hearth Type Slags

be determined. The distribution was found by using the
radioactive phosphorus isotope P32 _ Both synthetic and
melting slags were investigated. Fig.l shows the influence
of temperature and duration of heating of the slag/metal
system on the transfer of phosphorus and Fig.2 the dependence
of the logarithm of the partition ccefiicient on the recipro-
cal of the tempsrature for the various slags investigated
(compositions tabulated). The results of calculations of
AH and AS® are shown in Fig.3 as functions of the SiO2 -
percentage. The authors discucss the results and show (Fig.4)
that the data cf various investigabors agree with the relat-
jon found by them fcr the entiropy-change. They conclude that
the heat content change associated with the reaction

2[B] + 5(Fe0) - 3(Cal) 22 (_CaB(PO4)2) + Fe (2)
is independent of s£lag compcsition cver a wide range of con-

centration; this indicates the existence of stable ionic
Card 2/3
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Phermodynamics of the Dephosphorization Reaction of Liquid Iron with

Four-Component Open-Hearth Type Slags
which can be cousidered as silicophosphates. The
of phosphorus between metal and slag for the sys-
tem investigated is almost entirely determined by the entropy
change of the phosphorus reaction, which depends on the slag
composition; when slag and metal temperatures differ it is
the latter that determines the phosphorus partition equili-
brium. There are 5 figures, 1 table and 1% references, 7 of
which are Soviet, 3 English and 3 German.

groupings
partition

SUBMITTED: September 30. 13957.
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AUTHOR: ShvaTioRan) : e - Chendica i 5. 36-1-13/39
Tne Practice of tle Applicatiol of Iaotupes for Pechnicel
Purposes (1Iz prectiki primcnaniya jzotopov V gekhnike).

PERICDICAL: yestnit AN 3855R, 1958, 7ol. 29, ir 1, npe 79-83 (u3si)

ABSTRACT: The majority of reports gelivered at the pParis Confercnce in
1957 dealt with problens of metallurgys The Folish authors T.
Mal'kevicli and . vuzatovskiy uged the radiocactive igotoypes

red9 for the explanation of the distribution of non-netellic
inclusions in & steel dlock, which get into the liguid netal
during casting from the refraectory matesials. FoTr this purpose
iron oxide which was enriched by Fe was introduced into the
raw clay from which the bricks for the 1ining of the casting
device were mede. after casting the ingots and blocus vere auto-
radiographed, and bescides the radicactive jntensity of radi-
ation of the netal w~s neasured. Thele experiments were also
carried out with verious refractories in order 10 determine
their influence. The Soviet metal experts v. T. Borisov, V. M.
Golikov, B. Ya. Lyubov, and G. V. Shcherbedinskiy ipn their re-
rort dealt with pronlens of diffusion in real cetals, which
have & polycr;stallinc gtructure. Ao Ao Zhukhovitskiy, 1. Ye.
card 1/3 raritakaye, end A D, Sotsiov revorted on the results of the
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7he Yractice of %he A?plication of luctopes for Technical 50‘1'15/39

Purposes.

g plication of radigzctive jsctcpes for the sclution of cer-
tain probloms of the diffusicn theory. They developed a nethod
which makes it possible to mecsure the diffusion- and thernio-
dynmnic characteristics of meiallic nixed crystals ginultan-
eously. The autlicr described Whe methods of research by means
of radiocactive isotopes of the equilidbriun of the distribution
of elements betwoad liquid iron and slags. O. 5, BogdanoV and
his collaborators described the sethods of the epplication of
radicactive isotopes fer the investigation of processes of
flotation and ore enrichment. The flotoreagents were narked by
radioactive isctopes of s1lyhur. carbon, pho3phOTUS, cOIpeTy
iren, zinc, and calcium. Great gecientific end practical inter-
est woag aroused by the problen of the solubility of slightly
volatile substances in steam under nigh pressure: & report on
this subject wes delivered by li. #. styrikovich. A 1. Veynik
sucke about the application of isotopes for the investigation
of heat- and mass transfer for the development of rational
methods of &rying perous naterials. mhe conference shoved that
in the USSR and in other countries incrcased attention is be-
ing paid to the detercination of new metlods of using redio-
Card 2/3 cctive ischopes, both in industry and in agricu
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s0v/ 20-120-3-45/67

AUTHORS: jggg;;teesaT~L._A., Osipovy A« Ley surov, V. F.yp -
’ Sazonov, M. Ly Telesov, Se Aey Ofengenden, A. .

TITLE: On the Equilibrium of Sulfur Distribution Between Metal and
Slag in Open-faarth Furnaces (0 ravnovesii raspredeleniya
sery mezhdu metallom i shlakom ¥ martenovskikh pechakh

PERIODICAL: ?oklady Akademii nauk SSS5R, 1998, Yol. 120, Nr 3, pp.599-60‘
USSR)

ABSTRACT: In the analysis of the desulfurization process in such furnaces
a clearing up of the dependence of the equilibrium cosffi-
cient of the sulfur distribution on the slag composition

and on temperature is primarily necessary. If this is known,
that minimum jimit-concentration of sulfur in the metal can
be estimated, which can be reached at optirum kinetic con-
ditions with the respective slag compositions The difference
petween the actually observed and the equilibrium coeffi-
cient of the sulfur distribution is apparently conditioned
by the insufficient velocity of mass transfer in the systenm

Card 1/4 olag-metal. From & thermodynamical point of view the basicity
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: SOV/20-120-3-45/67
On the Equilibrium of Sulfur Distribution Between Metal and Slag in Open-
~-Hearth Furneces

of the slag is decisive for the desulfurization. Contrary to
current opinion an increase of the concentration of ferrous
oxide does not essentially impair the thermodynamical con-
ditions of steel desulfurization in slags of the Siemens-
-Martin type. At the same time an increase of the said con-
centration leads to & reduction of the viscosity of the
slag and accelerates the processes of mass transfer in it.
Fig 1 shows the values of the sulfur distribution coeffi-
cients in dependence upon A (difference between the mole-
-number of the basic and the acidous oxides contained in
100 g of slag = a measure of *the basicity of the slag ac-
cording to Grant and Chipman, Ref 1). From this the follow-
ing fundemental conclusions-can be drawn: 1) During the
melting period the sulfur content in the slag exceeds the
value corresponding to the equilibrium with the metal.
This circumstance is caused by the transition of the sulfur
from the furnace atmosphere into the slag. The transition of
the sulfur from the slag to the metal proceeds slowly, its
content, in the metal, however, rises (Fig 1). Moreover, the
sulfur transition to the metal is chemically conditioned by

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5"
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50Y/ 20-120-3-45/61

G the wanilibrium ¢f sulfuer Dictrivution Between letal and Slag in Open-

e erilh Furnaces
the composition of the just formed slag. Then the slag is
acidous,. The A -values are negative (¥ig 1) and the values
of the ecuilliriuvm ~cefficients are very gmalle Figure 1
skows that duripng tne rmelting peried the desulfurization
tend- tosuras vguiiibrium aiong two ways: a) By the passage
of sulfur from the siag'o the metal and b) By the continuous
change in the ancunt of slag and its compositione. An increase
in tie smrant of slag reduces the sulfur concentration,
phemeas v increase Of the basicity increases the equilibrium
coelficiernt of the distributione In order to guarantee a com-
binailinn of thermodynemic and kinetic conditions favorable
v 8 successiul desulfurization, such a slag regime must be
maintained, in whicn a) The silicon content in the slag 18
kept iow if poszible during the entire melting process, and
b} The slag is kept in a sufficiently liquid state. This is
cenlaeved by tne introduction of liquefying addiions, such
as agentis sontaining ferrous oxide. There sare 2 figures
end 2 references, 1 of which is Soviet.
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JEE"EN

S0V/20-120-3-45/6T
on tne ~quilibrium of cuilfur Distribution Between vetsl and Slag in Open-
-¥esarth Furnaces

ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii
(central scientific Research Institute of Ferrous Metallurgy)
“talinskiy metallurgicheskiy zavod
(stalino letallurgiccal Flant)

FRULENTED: Janusry 9, 1956, by Ge Y. Purdyumov, Member, Academy of
Zciences, US:H

SUBMITTED: Junuary 9, 1956

1. Opén hearth furnaces--Performance 5. Sulfur--Determination
3. Steel--Cuality control 4. Slags~-Properties
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18(3) SOV/20—121-6—19/45
AU HORS: Petrova, fe. F., Lapshina, w. I., Shvarisman, L. A

PITLE: rhe Solubility of Carbon in Alpha~Iron (Rastvorimost! ugleroda
v altfa-zheleze

PERIODICAL:  Doklady Akidemii nauk SSSR, 1958, vol 121, Nr 6, PP 1021-1024
(USSR)

ABSTRACT : Phe authors developed a thermodynamical pmethod for the jimmediate
determination of the concentration of carbon in the solid
solution. By combination with other data, the solubility of

carbon in ferrite (in the equilibrium with cementite at low
temperatures and also in equilibrium with y-iron at higher
temperatures) was calculated. The mebthod jnvestigated in this
parer is characterized vy the fact that the content of
carbon in the iron may be determined without a chemical ana-
1ysis. The carrying out of the neasurements and the measuring
apparatus are discussed in short. These experiments gave 8
1inear dependence of

- : . .
T = on [p C] < Pco and p002 denote the partial

2
Pgol Peo,
Card 1/3 pressures of CO and CO, in the equilibrium and [% C] denotes
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?he Solubility of Curbon in Alpha-Iron S0V/20-121-6-1)/45

the content of carbon in iron (percept Ly weipght). There-
' IO - . -
fore the equilibrium constant K _ pco/pCo2 [ﬁ QLL does not

depend on the concentration of carbon. Ka was measured in

the temperature interval 700 - 8900. in a diagram (Fig 2),
the results of these measurements are given in the coordinates
1z K and (1/T). '"he experimental points agree well with a
gtraight line which satisfies the equation lg XK = -(3240/T) +
+ 5,13. Therefore, the reaction C + CO, —= 2¢0% has a negative

Joule effect, the value of which amounts to 14820 cal/mol.
The above-discussed results may be used for the determination
of the boundaries of the a-phase in the iron-carbon system.
First, the manner of defermining the solubility of carbon
below entectoid temperature is discussed. After some steps,
the following expression is found for the solubility of

carbon in e-ironi . [g ol % = -(4509/1) - 2,25.107% 1 + 3,22,

The results of the calculations carried out by means of these
equations are given in a table. According to these results,

the golubility of carbon in a-iron at the eutectoid tempera-
ture is very similar to 0,030 weight %. 2 other dizgrams show

P,

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5"
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FEFRERE TS

The Solubility of Carbon in Alpha-Iron sov/zo-121-6—19/45

the data concerning the solubility of carbon, found by measur-
ing internal friction. Also these results agree gatisfactori~
1y with the generally accepted values. The results obtained
with respect to the solubility of carbon seem tc be more re-
iiable than those found by the method of internal friction.
he results of this jnvestigation may be used for the calcula-
tion of the concentrations of carbon in o-iron in equilibrium
with austenite at temperatures above eutectoid temperature.
There are 3 figures, 1 tuble, and 8 references, 1 of which

is Soviet.

ASSCOTATION: Institut metallovedeniya i fiziki petallov Tseniral'nogo
nauchno—issledovatel'skogo instituta chernoy metallurgii
(Institute of letallography and Physics of Wetalg of the

Central Scientific Research Institute of m&-w.hlrﬂ)

PRESENTED : April 24, 1958, by C. V. Kurdyumov, Academician
SUBMITTED: April 21, 1958
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Thearetical Frinciples of Netallurgical Frocesses, publ. by Inst.
Metallurgy im, A.A, Bayhov, Acsd. Bei, UBSH, Moscow 1959,

(reperts of Sth Comference om Phyeical Chesicel Friaciples for the
Prefuctios of Steel, Moecow, 1959.)
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S0V, 180-59~1~5/29
AUTHORS: Mogutnov, B.M., Perevalov, N.N, and Shvartsman, L.A.
(Moscow) —
TITLE: Influence of Calcium Oxide on the Distribution of Tungsten
between Liquid Iron and Slag (Vliyaniye okisi kal'tsiya
na raspredeleniye vol'frama mezhdu zhidkim zhelezom 1
shlakom)

PERIODICAL: Izvestiya Akademii Nauk SS3R, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 1, pp 22-28 (USSR)

ABSTRACT: The object of the work described was to study the
behaviour of tungsten in oxide melts at high temperatures,
especially to obtain accurate data on the distrimtion of
the element between iron and slag in relation to thermo-
dynamic conditlons. A suczcessive saturation method,
described by Shvartsman and others (Refs 1-3) was used.
In this small portions of a previously prepared slag
containing a radioactive isotope of the element concerned
are added to the iron at a constant temperature until
further addition produces no fur ther increase in the
radioactivity of the irom., The distribution coefficient
is calculated from the radioactivities of metal and slag.

Card 1/3 The 1isotope (W185) was added to the melted slag in an
induction-heated iron crucitle in the proportion of

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5"
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SOV /180-59-1~-5/29

Influence of Caleium Oxide on the Distribution of Tungsten between

Liquid Iron and Slag
50 mg (activity 1 millicurie) per 400 g of slag, which was
kept molten long enough to allow complete oxidation and
mixing, About 50 g of iron (electrolytic) were used,
metal temperature being measured with a micro-optical
pPyrometer and kept constant, Fig 3 shows the count for
metal samples at temperatures of 1600, 1640 and 1700°C,
Results were reproducible even when equilibrium was
approached from different directions (ie with sxcess or
with deficiency of tungsten in the iron). The heat-content
and entropy changes assoclated with the transfer of 1 g
atom of tungsten from iron into slag were calculated from
the distribution coefficient values at different tempera-
tures (Fig 4 shows the linear relations between the
logarithms of the cosfficient and 10%/(absolute tempera-
ture)). With a slag consisting exclusively of iron
oxides the heat-content and entropy changes were 14800 cal
and 3.84% cal/degree g-atom, respectively. With lime-
containing slags the heat-content change is greater,

Card 2/3 Teaching (Fig 5) a value of 41000 cal for a slag with a
molar fraction of Ca0 of 0.4%0 (all slag iron assumed to be

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5"
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Influence of Calcium Oxide on the Distribution of Tungsten between
Liquid Iron and Slag

Card 3/3

in the form of Fe0)., The authors discuss their own and
published results (Refs 5 and 6) and estimate the heat
of mixing of W03 with ferruginous limey slag. They
conclude that tgis oxlide has a pronounced acidic nature,
and that with increasing basicity of open-hearth slags
the oxidation of tungsten from liquid steel should
increase.,

There are 6 figures, 2 tables and 7 references, 3 of

which are Soviet, 3 English and 1 German.
SUBMITTED: March 1, 1958
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S0V/180-59-2-2/3%
AUTHORS: Travin,0.V, and Shvartsman,L.A. (Foscow)

TITLE: Dephosphorizationof Pig Iron with Solid Mixtures
(Defosforatsiya . chuguna tverdymi smesyami)

PERIODICAL: Izvestiya Akademii Nauk, SSSR, Otdeleniye Tekhnicheskikh
Nauk, Metallurgiya i Toplivo, 1959, Nr 2, pp &-12 (USSR)

ABSTRACT: The authors state that, unlike desulphurization, the
external dephosphorization of pig iron has received 1ift%le
research attention and is not applied in practice, A
difficulty of such a process is that the phosphorus has
to be oxidized while preserving a high concentration of
carbon, (silicon, which gives rise to additional diffieul-
ties, has to be oxidized before dephosphorization). The
object of the work deseribed was to see whether solid
lime-ferric oxide mixtures could be used for such i
dephosphorization, The mixtures with various lime : oxlde
ratios were made in tablets weighing 200 - 2500 mg, whici
were placed on the surface of molten iron containing
radioactive phosphorus P32, The initial phosphorus
content of the iron was 0,005 - 0.737%. Temperatures

Card 1/3 (1200 - 1600 oC) were measured with an optical pyrometsr.

ar From measurement of the radioactivities of the top and
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S0V/180-59-2-2/34

Dephosphorization of Pig Iron with Solid Mixtures

Card 2/3

bottom faces of the tablet the thickness of the phosphorus-
containing layer (defined as the thickness over which the
phosphorus concentration changes ten-fold) was determined.
The authors admit the inaccuracies of this procedure. Loss
in weight of the tablets always took place, due to
reduction of their iron oxide. It was found (Table 1)

that both loss in weight and quantity of phosphorus trans-
ferred to the tablet were approximately proportional to

the tablet/metal contact area, The tablets were 50% Ca0O,
50% Fep03, the temperature 1265°C and initial phosphorus-
content “0,0174. The influence of temperature was studied

using 65% CaOS 35% Fep03 in tablets weighing 2000 mg with

iron (0.02% P) weights of 500 g. The results (Table 2)
indicated the advantage of low temperatures, Further
tests at about 12359C showed that there is an optimal
contact time. The authors discuss the kinetics of the
process, and the influence of the effective diffusion
coefficient of the phosphorus. Special experiments at
1200-1300 oC showed that this does not exceed 10-7 cmZ/sec,
indicating that a layer of phosphates containing over 20%
phosphorus is formed on the surface of the slag particles

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5"
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S0V/180-59-2-2/3%
Dephosphorization of Pig Iron with Solid Mixtures
for the whole iron phosphorus-content range studied. The
authors have also calculated from their experimental
results for 27.2% lime tablets the mean Pp0g content in

the ghosphorus-containing layer, the weight of the layer
and the quantity of phosphorus in the tablets, (Table ).

The general conclusion is that Ca0-Fep03 solid slags can
be used for dephosphorizing silicon-free iron.
There are 4 tables and 2 English references.

SUBMITTED: July 2, 1958

Card 3/3
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, sov/180~59-3-7/43
AUTHORS sazonov, M.L. and shvartsman, L.A. (Moscow)

‘m
T1TLE: Distribution of Niobium Between Iron and Ferruginous
Slag

PERIODICAL: fzvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 3, pp 34-36 (USSR)

ABSTRACT: The authors describe their investigation of the
behaviour of niobium in iron/ferruginous slag.
Radiocactive Nb95 was used to determine the niobium-

content of iron after it had been kept in contact with
the slaga Flakes of electrolytic iron were moistened
with Nb 5.containing aqueous Nba(C204)s5 and melted in a
neutral atmosphere. The logarithm of the distribution
coefficient was found. for the temperature range 1535 to
1740°C, to be equal to (70500/4,575T)—3°18 where T is
the absolute temperature. The linearity of the

relation is shown graphically. the heat-content change
associated with the transfer of 1 g atom of niobium from
metal to slag being 70500 cal. Good agreement for this
with the calculated value (72.250 cal/g atom) confirms
that in . slag niobium is in the form Nb20s5 and
jndicates that both in slag and metal the heats of
mixing are low. From their own and published (Ref &)
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50v/180~59-3-7/43

Distribution of Niobium Between Iron and Ferruginous Slag

data the authors calculate the value of the equilibrium
constant for the reaction 2Nb(in Fe) + 5(Fe0) = (Nbg0s5) +
+ 5Fe at 1873°K to be 3.6 x 1013, There is 1 figure ,
and 4 references,; 3 of which are Soviet and 1 English,

SUSMITTED: February 25. 1959

Card 2/2
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TOMILIN, I.A., kand.tekhn.nauk; SHYARTSMAN, L.A., doktor khim.nauk

Effect of silica, calcium oxide and sodium oxide on the distri-

bution of sulfur and phosphorus between iron and iron slag.

Probl.metalloved.i fiz.met. n0.6:199-220 '59. (MIRA 12:8)
(Iron--Matallurgy) (Slag) (Thermochemistry)
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KOZHEVNIKOV, I.Yu., knnd.tekhn.nauk; SHVARTSMAN. L.A., doktor khim.nauk

Effact of alkaline earths on the equilibrium of the iron de-

phosphorization reaction. Prohl.mstelloved.i fiz.met. no.6:221-258
'59, (MIRA 12:8)

(Iron--Metallurgy) (Alkaline earths) (Thermochemistry)
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TITLE:

PERIODICAL:

ABSTRACT:
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Porevalov, N. N., Mogutnov, B. M., SOV /20~124-1-42/69
Shvartsman, Le Aa.

The Effect of the Basicity of Slag on the Oxidation of Chromium
Subgroup Elements pissolved in Liquid Irom (Vliiyaniye
osnovnosti shlaka na okisleniye elementov podgruppy khroma,
rastvorennykh v zhidkom zheleze)

?oklady Akademii nauk SSSR, 1959, Vol 124, Nr 1, pp 150=152
USSR)

The oxidation of the elements dissolved in iron is to a
considerable extent due to the interconnection between the
acid - basic properties of the forming oxides and the basicity
of slag. Slags containing only iron oxides (iron containing
slags) were regarded as neutral by the authors. They were
regarded as the basis to which calcium oxide and silica, the
most typical oxides occurring in slags with respect to their
acid - basic properties, were added. The authors investigated
the dependence of the distribution céefficient L of the
corresponding element at low concentration between iron and slag
in dependence on the composition of gslag. 'L was determined

D K Tictrrs G
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The Effect of the Basicity of Slag on the SOV/20-124—1-42/69
Oxidation of Chromium Subgroup Elements Dissolved in Liquid Iron

according to the method applied in reference 4 with the help
of radioactive isotopes Cxr/’, M099 and w185, The results
obtained show that in all cases the dependence of L on
temperature is satisfactorily expressed by the equation

1gL = —%— +3 (1). A denotes the heat effect of the reaction

S(a = - 7%77- ), and the constant B denotes the

variation of entropy. The composition of the investigated slags
is given in table 1. L as well as A and B depend but very

l1ittle on the concentration of the calcium oxide in the case of
chromium oxidation. The presence of 8102 in the iron containing

slag means an increase of the heat of reaction of chromium
oxidation. Cr203 is a basic oxide (Ref 3). The authors state

that this oxide in the slag melts is to be regarded as & weak

base. It can be seen (Table 1) that in the case of the

introduction of calcium oxide into the slag L is doubled and
L trebled compared to the iron containing slag. Also the heat
Card 2/4 effect of the reaction increases. The introduction of silica

S T T L ey L oL . - v
S e b

st L - - e g e W ATIMAL T o
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The Effect of the Basicity of Slag on the SOV/20-124-1-42/69
Oxidation of Chromium Subgroup Elements Dissolved in Liquid Iron

has a contrary effect; the heat effect remains almost
unchanged. This fact mekes the conclusion possible that the
decrease of L is caused by the entropy component of free energy.
The main difference between molybdenum oxidation and chromium
is therefore the fact that in the latter case a higher oxide is
formed which clearly behaves like an acid in the slag. In the
case of tungsten oxidation Ca0 has a rather increasing effect
upon L and the heat of reaction (Ref 4). They are both reduced
by 5102. Thus, the balance of the oxidation reaction of

molybdenum and tungster which form in the slag higher oxides
with marked acid properties - depends considerably upon
basicity. With respect to chromium this is the case only to a
negligible extent. There are 1 table and 4 references, 3 of
which are Soviet.
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Oxidation of Chromium Subgroup Elements Dissolved in Liquid Iron

ASSOCIATION: Institut metallovedeniya i fiziki metallov Tsentral'nogo
nauchno-issledovatel!skogo instituta chernoy metallurgii
(Institute of Metallography and Metal Physics of the Central
Scientific Research Institute of Ferrous Metallurgﬁ
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AUTHORS: Petrova, Ye. F., Candidate of Technical Sciences,
Lapshina, M. 1., Candidate of Chemical Sciences and
Shvartsman,.l.. A., Doctor of Clyemical Sciences

TITLE: Influence of Alloying Elements‘on the.Thermodynamic

Activity and the Solubility of Qﬁgboﬁﬂin a-iron A\

PERIODICAL: Metallovedeniye 1 termicheskaya obrabotka metallov,
1960, No &, pp 22-25 (USSR)

ABSTRACT: Up to now the solubility of carbon in alloyed ferrite
has not been determined by thermodynamic methods. In
this paper the results are given of the study of the
influence of certain alloying elements on the thermo-
dynamic activity and the solubility of carbon in a-iron.
These magnitudes were determined on the basis of
equilibrium data measured on mixtures of C0-CO, with

. . . . .2
carbon, which were 1n the solid solution, using a
circulation method descrinsed in earlier work of the
authors (Ref 1). Fer comparison a solution of carbon
i/ 4 in a~-iron was chosen whicn did not contain other d//
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Influence of Alloying Elements on the Thermodynamic Activity and
the Solubility of Carbon in a-iron

admixtures. In this case the equilibrium constant of
the reaction C + CO, = 2C0 does not depend on the
carbon concentration in the metal, Equations are
derived governing the solubility of carbon in alloys
of a-iron with cobalt, Egs (12)-(14). By means of
these equations,the solubility values were calculated
for three alloys with various cobalt contents as a
function of the temperature and these are plotted in
Fig 1; for comparison the solubility curve for pure
ferrite is also plotted in this figure. The presence
of manganese in a-iron reduces the activity of the
carbon and consequently the solubility should increase.
Assuming that the iron carbide, which is rejected 1n ©h
studied alloys, does not contain manganese, the
solubility of carbon in these alloys can be calculated
in the same way as was done for the Fe-Co system; the
Card 2/1 resulting equations are Eqgs (18) and (19). It can be

1
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Influence of Alloying Elemcnts on the Thermodynamic Activity and
the Solubility of Carbon in a-iron

seen that the addition of manganese to the a-iron
increases its solubility of carbon. Results calculated
on the basis of Eq (18) are graphed in Fig 2 (variation
of the solubility of carbon in Fe-Mn alloys as a function
of the temperature for various manganese contents).
The influence of silicon and chromium on the behaviour
of carbon in a-iron was investigated by determining the
respective activity coefficients. The results obtained
by the authors indicate that cobalt increases the
activity of carbon in the o-iron and this is also the
case for silicon. However, carbide forming elements of
the transition group Mn and Cr, which interact with
iron only slightly,; bring about a reduction in the
activity of carbon in the a-iron. In earlier work (Ref 1}
the same qualitative results were obtained on the
influence of carbide forming elements on the activity
Card 3/ of carbon ir y-irer.
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Influence of Alloying Elements on the Thermodynamic Activity and
the Sulubility of Carbon in a-iron
There are 3 figures and 2 references, 1 of which is
Soviet and 1 English.
ASSOC ‘ATIONS: Tsentral'nyy nauchno-issledovatel!skiy institut

chernoy metallurgii (Central Scientific Research Instituis
for Ferrous Metallurgy) and Vsesoyuznyy zaochnyy

mashinostroitel'nyy institut (All Union Correspondence

Mechanical Engineering Institute)
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SAVOST!YANOVA, N.A,; SHVARTSMAN, L.A,

—
Solubility of vanadium carbide in gamma irom. Fiz, met, 1 metalloved.
9 no. 4:515-519 Ap '60. (MIRA 14:5)

1, Institut metallovedeniya i fiziki metallov TSentral'nogo
nauchno-issledovatel'skogo instituta chernoy metallurgii,
(Vanadium carbide) (Solutioms, Solid)
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Sazonov, M. L., Shvartsman, L:h. BG1G/BCO!

4 . .
The Use of Radicactive Tnotones‘of Arsani- and Niobium for
the i1nvesvigetion €1 Metallurgical Reacticns

zevodskaya laboratoriya, 196C, Vol 26, r 1, pp 68 - T {USSR)

The authors describe methods #nich may pe uged for the in-
vegstigation of the digtribution of nicbium and arsenic be~-

. 35 76 .
tween an iron melt and the slag. Hb9 and As were uaed for
the experiments; special attention was paid to therr ceparation
from radioactive impurities. 2 g portivnsg of glaug powder;

.
saturated with Nbg)(6204)5 and dried, wers applied tc the sur-

face of the molten iron sampls in order tc investigats the pow-
der by the method of successive saturaticn. It was found that

the radioactive impurities (Ra'©%) of Lb, but nmot Nb itself,
pass over into the iren melt. Thus, a method can b= worked out

for the purification of Nb95 from radicactive impurities (Table:
Radioactivity of Me%tal Samples in Eqnilibriumﬁa Expsrimsnits In

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5"



"APPROVED FOR RELEASE: 08/31/2001

RIS SRR

e s R 3 AR

CIA-RDP86-00513R001550330009-5

68212

5/032 60/026/01/023/05?

ic and
The Use of Radioactive Isotopes of Arsenic an BO1C,/BCO!

Hiobium for the Investigation of Metallurgical
Reactions

M 1 that tha tamperd-
the temperature interval 1535 - 1740  showed tha

: ific oheys an
ture function of the distribution cceéq iciant LHb

713,500 liberaked on oxida-
ding to which /3,500 £al are . S en
unati;n1aci::om gb (aissolved in iron). since zhefdiimgle
tionfg i ng L. for arsenic is gmall, ihe method o1 8¢
coefficie AB

WibhdIE'al was Bpp le ve tl te t\e Bu' bl‘l!”n ‘.“f i
. vigl! } (l 1 1... ‘ " . i
l d hO inves e . .
ar Sellic. speclal exper imen tS on the 6.‘1‘90 '- Of !‘G'.ll‘)uf: l\l‘ g 1 \"' .
i r inati n acao irasc i 'Jf 1‘ N e L ® « [ ar‘ s W
puIltiGS on b)le de he m (o} | 2 weTe 20 ¢ ot { u,‘

s1ten iron containing As
The slag was gseparated from the molten AT

o2 .= was frequently o=
d. The proTedurs #ag A by e
" zing on" to a stesl To zedur : T e~
gz:zdiaﬁd it was found that the rad:hagtxv? 1%gg e
greafer distribution coefficient t?an dizg?ianlA(F{g 2. Thus,
geivel; by Tepented slag Withols (Fig 2]
successivaly removed by

i i {zies pe'cre 10~
76 be freed from radioactive impuris e A
ﬁzstigzzizzs of the As digtribution betweet irozn?niwu;b:
es not depend o5 Whe
carried out. It was found that LAs do
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Niobium for the Investigation of Metallurginel  B01C/EOC!

Reactions

arsenic concentration in iren and thus it existe in tre alar
+ . - . . 1}~
5 and not as Aqu§ moleculs. Due tu the low valye P

of LAB’ argsenic cannot be rvuwoved froa the molten ivon with

as cation As

the slag. There are 2 figures, 1 %able, and 4 Yeviet vofnrenceg,

ASSOCIATION: Tsentral'nyy nauchno-issledovateliskiy anstitat sharnoy
metallurgii (Cengggl Scientific Raesenxrch Institutbs of Ixyon .

Metallurgy)
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- "1
15.2 B016,/B060
LUTHORS: Alekseyev, V., I., Shvartsman, L. A.
e " ;“
TITLE: The Equilibrium in the System VoC i By — CH4 —V

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 6,
pp. 1331-1333

carbide with a composition similar to that of VpC, which was in
equilibrium with metallic vanadium. Its structure was examined by X-ray
structural analysis. The authors studied the equilibrium

V2C(so1id) * 2Hy(gas) = CH4(gas) + V(solid) (2). The equilibrium constant

of reaction (2) was determined with the aid of an apparatus illustrated
in Fig. 1. The carbide powder investigated was introduced into a gquartz
tube placed in a furnace. The furnace temperature was ad justable.
Hydrogen was allowed to circulate over the powder, and subsequently,

an H, — CH, mixture according to the progressing reaction (2). After

TEXT: The authors determined the free formation energy of a vanadium l)</

- card 1/4
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The Equilibrium in the System
Vo€ — Hp — CHy — v

um, the author
oxide heated up

naving obtained equilibri
which contained a copper
out in a liquid-nitrogen trap.
burned over copper oxide at 300°C (Refs.
measured by means of a McLeod gauge. Sin
markedly shifted toward the left,
very low ( 1072 - 10-2 torr). In
equated the equilibrium

measured with a U-gauge
level. Fig. 2 shows an
phases are visible on it:
nexagonal structure. According to Ref.
VoC as to jts composition. The experimen

10000C. The equilibrium of reaction (1) was att
The experimental
The equation of the stra
, and that of the free energy is:

depending on the temperature.
in Fig. 3 as log Kp £(1/T).
log Ky = 2201.9/T - 5.825 (3)
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s burned the hydrogen in tube 2

300°C. The steam was frozen
, methane is not

3.4). The methane pressure was

pressure of hydrogen

the total pressure in the circulation apparatus.
) and by a microscopi

X-ray picture of the sample investigated. Two

metallic vanadium and a carbide with a

1, this carbid

ts were made

ce the reaction equilibrium is
the partial pressures of methane were
their calculation of

Kr the authors
(about 190 - 300 torr) to
The total pressure Was
c determination of the

e corresponds to
petween 600° and
ained between 75 and 20 h
results are represented
ight line reads:

CIA-RDP86-00513R001550330009-5"



P P GHAT Y L

+

"APPROVED FOR

PO
PSRRI S S

The Equilibrium in the System
VQC_HQ—CH4'—'V

0O
OCgq3_1273%K =

- 10,050 + 26.6

with that for the methane forma

= VaC(solid) (7) and AG373_127

‘heat determined for vanadium ca

agsumed for VC by an estimation
to be explained by the inaccura
vanadium-alloyed steels the exc

composition.

The authors finall

derived equation. There are 3 f

German.
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metallurgii (Cent
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5 T (4). A combination of reaction (2)

tion (5) yields: zv(solid) + C(solid)
30K =~ 11,500 - 0.49 T. The formation

rbide is a little lower than the one

in Ref. 2. This divergence is probably
te determination of AH for VC. In

ess carbide phase approaches the VC ;
y mention the applications of the above-
jgures and 6 references: 3 Soviet, and 2

hno-issledovatel 'skiy institut chernoy
ral Scientific Research Institute of

Perrous Metallurgy)
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AUTHORS:: Sazonov, M. L., Shvartgsman, L. A
e
TITLE: Distribution of elements of the fifth group of a periodic system
between iron and ferrous slag

PERIODICAL: Referativnyy zhurnal, Metallurglya, no. 5, 1962, 14-15, abstract
5A83 (V sb. "Fiz-khim. osnovy proiz-va stali", Moscow, AN 355R,

1961, 68-76)

TEXT: The method of radioactive isotopes was used to study the distribu-~
tion of Sb, As and Nb between Fe and Fe-slag. sbl , As® and Nb 5 were used.
Distribution of Sb and As was studied by taking off samples. Coefficient of
distribution L was determined from the frequency recordings of slag and Fe
batches. The experiments were carried out at 1,540 - 1,750°C. The temperature .
was measured with a microoptical pyrometer. To reveal the dependence of L on
the concentration of the dissolved substance, experiments were made at 1,600°C
and variable content of Sb and As, The distribution of Nb was studied by the
method of consecutive saturation (RZhMet, 1957, no. 5, 7519) 1lglgy = 16,200/

4,575 T + 2.80/4.575 (for 1,540 - 1,75000 temperatures) ; 18 Las = - 26,500/
As

Card 1/2 o e
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4.575 T 3 4.80/4.575; 1sg Lyp = 70,500/%.575 T - 14.55/4.575 (for 1,535 - 1,7ho0 .

At 1 600 c LAs”dO 01 and Lg,#~ 0.05 and do not depend on As and Sb concentration -
in Fe. It is assumed that As and Sb are present in liquid Fe in the form of ions,

The value of Lyp is considerably higher (about 107), From the temperature

dependence of L the authors calculated oxidation heats of elements in liquid

Fe and changes of entropy. It 1s shown that Sb and As oxidation are accompanied -/;,)
by heat absorption (16,200 and 26,500 cal/g-atom respectively) and increased =
entropy (2.8 and 4.8 cal/degree-g-atom respectively) Nb oxidation is accompanied

by heat liberation and decreased entropy (70,500 cal/g-atom and 14.55 cal/de-
gree.g-atom respectively). A comparison of the results obtained with literature
data made it possible to assert that Sb and As are present in Fe in trivalent

state, and Nb in pentavalent state, Low Lgp and Lpg values are connected with

the fact that Sb and As are forming, during oxidation, low stable trioxides with
weakly marked acid-basic properties,

A.Pmmv

[Abstracter's note: Complete translation]
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ZUROV, V.F.; TRAVIN, O.V.; SHVARTSMAN, L.A.-

Refining cast iron and ateel outside the furnace, Isv.vys.ucheb,
zav.; chern.met. 4 no.5:47-49 '6l. (MIRA 14:6)

1, TSentral'nyy nauchno-issledovatel!skiy imstitut chernoy

metallurgii,
(Cast iron--Metallurgy) (Steel—-Metallurgy)
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15 2220
AUTHORS . Alekseyev, V.1, and Shvartsman, CL.AL

TITLE: Free Energy of Formation of Some Carbides of Vanadlum
and Chromium

PERIODICAL:Fiz1ka metallov i metallovedsniye, 1961, Vol,1l1l, No.4,
pp.545-550 + 1 plate

TEXT: The authors describe thetr CHq/Hz equilibrium studies on
the systems Vy(3-V3C and C:rp3Cs-Cr using a gas-zirculation
me thod, Combining these results with thosz fsr graphite, they
have found the tempsrature dependence cf the free-energy of
formation from the metals and graphite of V4Cs and Cra3Cg. In the d<
literature such data for carbidess are talculated from thermal
values. The authors assume *hat the free energy of formation of !
VCo.41 (called V5C) remains constant for its homogeneity range and
that the saturated sclid sclution of carbon 1n the metal can be
denoted as pure metal. Using their previousiy described {Ref 1)
apparatus and method and publiszhed data {Ref.3} ‘hey obtained the
following equation fosr carbon sclubility

Focl . . 11300 4 ¢
Card 1/5 le (¥Ch - - 1TEEsyc 00 )
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Free Energy of Formation ... E111/E435

In the present work, the same method (Ref.1) was used %o find the
free energy of formation from the esiements of V4C3 and CrpsCg,
The first was prepared by wacuum reaction of V203 with carbon at
1500 to 1700°C (Ref.4). Metalliz vanadium was added and the
mixture was heated to produce a systeém centaining both V4Cy and
Vo€ over long periods. The Crp3Cg-Cr materiai was mada gy
heating lamp black with chromium powder {(0.06% C, 0,03 N,

0,06 0, 0.05 Fs, 0.0l W, 0,03 Al) a: 1450 to 1500°C in argon
for 10 hours, In most experiments equilibrium was approached
from the hydrogen side. The kinetics of the C & Hy reaction was
found, in subsidiary experiments, to be unsuitable for producing
mixtures permitting an approach from the other side, Tha
equilibrium methane pressure in a closed volume was determined
after oxidation of hydrogen over :opper oxide at 290 to 300°C and
removal of water by freezing in liquid nitrogsn, For the
reaction V4C3 5519+ 2Hp gas * 2V2C 341i4d + CHy gas 1t was found
that

£$G873-1223°K = - 12500(:400) - 28,%4(+ 1,0) T (8)

Card 2/5
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Combination of this with Richardson‘s equation, for the graphite-
hydrogen reaction giving methane

A o " . -
ZMGSOO-ZZ?}“K = 21550 - 26,16 T (9)

gives for the 2VoC.4y,49 + Cgolid *© VqC; solid reaction

436973 1223°k = 7 9000 (:400) - 2,20 (+1.0) T (11)

Combination of this with the equation far V2C formation from the
elements

SGg 1.1073° = 11500 (1600) - 0.5 (: 0.6) T (1)
gives

2369?3 1223%g © ~ 10800 (:500) - 1.1 {#0.7) T (12)
Card 3/5
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for the formation of V4C3 from the elements for lg atom C. For
the reaction 1/6 Crp3C6 s01i1d - 2H2 gas = 23/6 Crgolia + CHY gas,
the equation is

,&/X\j o - . { . .
BGg,s_yapgg * © 7900 {t 400) + 26.3 (: 0.4) T (14)
Combination with Eq.{9) gives, for the rsaction

23/6 Crsolia * Csolra = 1/6 CrasCe,

A o 3 - P p
4“6973'1223°x = - 13600 (+ 400) - 0.2 (+ 0.4) T (16)

This indicates a stability lower than that given by Richardson
(Ref.5) but higher than that of either of the vanadium carbides,
The latter 1s anomalous in view of the positions of the elements
in the periodic table. The limiting sclubility of carbon in
solid chromium in equilibrium with Cr2366 can be found as for the
vanadium system, There are % figures, 1 table and 6 references:

-~

4 Soviet and 2 non-Soviet

Card h/5
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ASSOCIATION: Institut metallovedeniya i fiziki metallov TaNIIChM
(Institute of Science of Metals and Physics of Metals
TsNIIChM)

SUBMITTED: July 14, 1960
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M°2c(solid)

in the temperature

in the temperature
Pure hydrogen (obt

carbide was made by cold pressing mo lybdenu
at 1500

and sintering
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Vc 10' LOA-
of formation of molybdenum carbide MooC

andoggggrtsman. (Moscow)

otdeleniye
i toplivo,

1zvestiya.

Metallurgi’ya no.6,
(DAN SS5R.
1331-1333) was used to jnvestigate the
reactions

+ 2H

(2) J/;j

Mo lybdenum
m-and carbon powders
purified argon

+ CHI&(SBS)

and the reaction

= 2MO(g51id)

2(gas)

range 600-850 °C»
Cen * 2H, (gas) = CHy (gas)

range 700-950 °

°¢c for 10 hours in a
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atmosphere. For the first reaction the free energy followed the
equation o '
DGyos_ 1193 °x = ~25350 + 41.0T.

The results obtained for the equilibrium in the second reaction
agreed with data of F.D. Richardson (The thermodynamics of
metallurgical carbides. and of carbon in iron, J. of Iron and Steel
Inst., v.175, 1953, 45). The equation for the free energy of
formation of the carbide Mozc. calculated from the'above. was found
to be

Mo g01id) * € (gr)= M€ (go1ia)
0 = + 3800 - 14,84T

G
873-1123 °K
There are 1 figure and 2 tables,

SUBMITTED: May 26, 1962
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AUTHORS 4 Alekseyev, V. I., and Shvartsman, iL. A.

TITLE: Free snergy of formation of manganese carbide, ln2306
PERIODICAL: Akademiya nauk SSSR. Doklady, v. !41, no. 2, 1961, 346 - 348

TEXT:+ The free energy of formation of lowest-carbon manganese carbide
ln2506 was determined, and the equilibrium in the system ln2506-32-ln-0l4

was studied by a method described earlier (V. I. Alekseyev, L. A. Shvartse
man, DAN, 133, no. 6 (1960)). "“23c6 was obtained by aintering a mixture

of metallic Mn powders and carbon black at 1050°C for 24 hr in argon
atmosphere. The x-ray pattern of the sample before and after the
experiment showed two phases: (a) Mn,;Ce, and (b) Mn. From the results
it ie concluded that the equilibrium consvant Keq = PCH /Pg of the reac-
T4 T2
.',
tion 1/6 Mn,5Ceao11d) * 2B2(gas) * 23/6 Mn(oo11a) * O4(gas) ™08 deter-

mined in the experiments between 650 and 900°C. The function log K.q-f(fﬁ)

Card 1/4
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was found to be linear. Spread of the results is explained by intensive
Mn sublimation and condensation on the cold parts cf the apparatus. This
causes a change in the gaseous phuse composition due to CH4 and 32 ade ~)Z

sorption. Furthermore, careful degassing of the sample at the required
temperature is impeded by the volatility of Mn. The zesults were svalue
ated by the method of least squares, and the equations log Koq925 - 117’0‘

. Uooo ¢ 380)] /T - 6.45 (3 0.45) and 009,51 150 = ~16300 (% 1700)

+29.51 (1 2.0) T (3) were derived, The ocombina:ion of Eq. (3) with the
equation for the free energy of formation of CH, from C and 52 (Ref, 8,

see below) gives for the reaozion 23/6 Mn(aoljd} + c(graphite) i
- Lad "" A '+ - [ ] L]

1/6 Mnp5Ce (50114) (4)s Ac973 - 11739K 3300 (% 1700) - 3.35 (32.0) T
(5). Hence it is concluded that the heat of formation of Mn,4Ce (=3300 cal)
is very close to that of Mn,C., From a comparison of thermodynamic data

3
of Mn2306 (formation under heat generation) with those of Mn703 (Ref. 5,
see Wlow) the latter is assumed to b2 a:u endothermic compound,

Card 2/4
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Explanation: 1In the formation of carbideg o7 tranrition metals of group
IV, the d-shell of metal atoms is partly filled with valence electrons of
C atoms. The energy of the additional electrons increas<s during the
filling process of a-shell vacancies. Hence, the heat of carbide forma-
tion decreases as the degree of d-shell filling increases with increasing
atomic number in the order Ti-—Ni and also with increasing ratios between
the number of C atoms and that of metal atoms in carbides. In the order
Ti—>Ni, chromium is an exception since the hecat of formation of Cr2306

(-13,600 cal) exceeds that of V,C (-11,500 cal). On the basis of this

ancmaly, the structure of a free Cr atom presunably differs from that of

ils neighbors kn and V by containing only one electron on level 4 s (as

against 2 with ¥n and V). At the same time, the d-shell of a Cr atom

contains just as many electrons as the d-shell of zn Ln atom. Therefore, u&i

it has 2 olectrons more than the same shell of a V atom. Hence, it is
assumed that the covalent bond in the formation of chromium carbides is
possible by coupling one valence electron of ¢ with the 4 s electron of
Cr. There are 2 figures and 9 references: 4 Soviet and 5 non-Soviet.
The three references to English-language publications read as follows:

Card 3/4
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(12,54); Ref. 95 C. NcCobe, R. Hudson, J. Metals, ¥o. 1% (1957); Ref. &:

Ref. 2: K. Kuo, L. E. Persson, J. Iron and 3tesl Inst., part I, 78, 39
F. . Richardson, J. Iron and Steel Inst., 175 (1953). ‘/x

ASSOCIATION: Tsentral'nyy nauchno-issledovetel'skiy institut chernoy
metallurgii im. I. P. Bardina (Central Scientific Research
Institute of Ferrous Metallurgy imeni I. P. Bardin) -
PRESENTED: June 12, 1961, by G. V. Kurdyumov, Academician

SUBICITTED: June 7, 1361
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ACCESSION NR: ARLOIS650 ' S/0081/63/000/021/003OIOOZb
SOURCE: RZh. Khimiya, Abs. 21818}

AUTHOR: Shvartsman, L. A.

" TITLE: Some problems in the thermodynamics of iron-based alloys

CITED SOURCE: Sb. tr. In=-t metalloved. i iz. metallov. Tsentr. n.~i. in=-ta
chernoy metallurgii, v. 7, 1962, 345-362

TOPIC TAGS: ferro-alloy, ferro-alloy carbon activity, alloying element carbon
affinity, carbon activity variation, iron based alloy

ABSTRACT: The author discusses problems relating to the behavior of low concen=
trations of carbon in ferro-alloys when alloying elements (AE) are introduced.

Carbon acitivty at LC]= constant varies in the presence of AE. |If the latter have |

a greater affinity for C than for Fe, then a carbide of the AE can precipitate when .
the solution is saturated. Carbon activity in the alloys was defermined on a ¢cir-
culation unit used to study the equilibrium C+ COp = 2C0, K = Pgo/ [#C] Pey, =7

{%C} . The activity factor ¥ varies in _the presence of AE and the equihg?'iun
Constant can'be written as K & r /!%Q}AE.’?’AE- Metals to the left of Fe in the

fourth row of the periodic system decrease thé activity of C in fusion. Alloying
Card v
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ACCESSION NR: ARLOI5650

with Co, which does not form a solid carbide, increases TC in the solution. ;
Alloying with Ni also increases it. The less filled the d-phase, the greater the |
~affinity for C and the greater the reduction of ¥ ¢ when AE (U, Mn, Cr) are in-
troduced. The previously determined functlons<ﬂsF C==-11,500 -0.49 T cal and
A\ Fyc = -10,300 -1.37 T cal are cited in the artilffe. L. ‘Reznitskiy

" DATE ACQ: 09Decb63 SUB CODE: ML,.PH ‘ . ‘ENCE: 00
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AUTHORS: Petrova, Ye. Foy and Shvartsmal, L. A;~w

TITLEs Determ%nation of carbon activity in solid iron
PERIODICAL? Zavédsfﬁya 1aboratoriya, v. 28, nO« 11, 1962, 1334 - 1551

TEXT: A method of jetermining the'thermodynamic activity of carbon in ires

by means of C14 in one experimental operatiod'on several samples 18
described. The experimental arrangement consists of two parts!? In one
part of the apparatus an iron specimen'containing a certain quantity of

carbon tagged with ¢4 is placed in a transparent quartz tube to serve 88

a standard. other part, annular samples of pure iron free from V/ :
carbon are P i i The tube containing the samples is ///
put in & fur ; both tubes 8re evacuated in the

cold state and & 5 om Hg for about 24 brsji after

' annealing, i 1) is filled with nydrogen

(300 on.Hg) is | rtain temperature. The circule-

tion of nydrogen produces methane, n of whichy after reaching

card 1V/§F ~
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equilibrium, depends only on the temperature of the standard and on the
concentralion of the carbon contained in it. The composition is character-
ized by r = P, /P, where P_. are the partial pressures. T can be ‘
Lﬂd H? Lha.H?
exactly determined by the method of R. P. Smith (J. Am. Chem. Soc., 68, 7,
1163 (1946)). The equilibrium gas mixture circulates over 10 - 12 iron V//
samples free from carbon, so that carbon diffuses into the samples. After v
the experiment, the radiocactivities of the standard and of the samples are
compared whereby the cerbon concentration in the samples is accurately
determined. This supplies the data needed for finding the thermodynamie
activity of carbon in the usual way, based on the reaction LCJ +ZH2(3)

= CH4(g) with the aid of the law of mass action. There are 3 figures and
1 table.

ASSOCIATIONs Tsentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii im. I. P. Bardina (Central Scientific Research
Institute of Ferrous Metallurgy imeni I. P. Bardina)
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AUTHORS: Petrova, Ye. F.,_Shvartsman. L. A

TITLE: Thermodynamics of solid solutions in the system Fe - Ni - C
PERIODICAL: tkademiya nauk SSSR. Doklady, v. 146, no. 3, 1962, 646-648 _

TEXT: fThe results obtained by R. P. Smith (Trans. Het. Soc. AIME, 218,
62 (1960)) stating that the carbon in solid  solutions of the system

Fe - Ni containing ~ 75 atom® Ni shows a minimum of solubility at 1000°¢
were checked. Bxperiments were performed on an iron-nickel alloy
containing 73.5% Ni and on pure nickel, from which the constant

K = P%O/PCOZ[%C] = rﬁ?[%c] was calculated at 850, 900; 950, 1000, and

1050°C, where f%c} is the carbon dissolved in the solid solution in % by
weight. It was found for pure nickel: -RT 1ln %C} = AG° = 9700 - 4.95T,
_while the following holds for the Fe-Ni alloy: -RT ln[#C] = AG°

= 8370 - 3.607. The heat of solution of carbon in the Fe-Ni alloy is
lower than its heat of solution in pure nickel. The decrease in entropy
of dissolution of C in the alloy accounts for the decrease in solubility

Card 1/2
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of C in the slloy. The cause of this decrease in entropy is an ordering

of the alloy which renders incorporation of carbon in the lattice more .
difficult. There is 1 figure. The most important English-language

references are: F. Richardson, J. Iron and Steel Inst., 175, 257 (1953);

B. Fleischer, J. F. Elliott, The Physical Chem. of Metallic Solutions

and Intermetallic Compounds, Nat. Phys. Lab. Symposium, no. 9, 1, J/
paper 2F, London, 1959. v

ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii im. I. P. Bardina (Central Scientific Research
Institute of Ferrous Metallurgy imeni I. P. Bardin)

PRESENTED: February 14, 1962, by G. V. Kurdyumov, Academician

- SUBMITTED: February 12, 1962
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ALEKSEYiV , V.I, (Moskva); SHVARISMAN, L.A. (Moskva)

Thermodynamics of the reaction of formation of tungsten carbldes.
Izv. AN SSSR. Otd. tekh. nauk, Met. i gor. delo n0.1:91-96 Ja-F 163
(MIKA 1633)

1, Institut metallovedeniya i fizikl metallov fSentral 'nogo nauchno-
issledovatel'skogo institut chernoy metallurgii,
(Tungsten carbide) (Thermodynamics)
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, V.iL; MOGUTHOV, D.M.; SHUARTSMAN, .4,

Transforrnaticns due to heating of iron-nickzl martensite,
Dokl. AN S3SR 161 no,5:1073-1076 Ap '65. (MIza 1

1. Institut metallovadeniya i 7izik® metallov T3entral'roge
navchno-issledovatel!skoge instituta chernoy metalliurgii im.
1.P.Bardina, Snbmitted November 5, 1964,
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f

AUTBOR Alekseys¥, v. 1. (lhoeov); i\g;crtg_-n! L. A (Ibn:ow)
TITLE: Comments® on the .xpawinl data on the thermodynamic® of Mo C and WC
SOURCE: AW gSSR. IsVe Hetalluzgiys 4 gormoye delo, 1o 2» 1964, 180-185

:j'rOPIc TAGS: solybdenul carbide, tungsten carbide, themodynanicu, transitional
‘metal, metalloid, carbide

ABSTRACT: RecentlY, fnterest has grown in the study of thermodynamic properties of
'~transitionl1 wmetals, upecinuy their compounds with metalloids and patticularly
carbides. The significance of the thermodynami.c properties of molybdenus carbide
“and tungsten carbide 1s impor tant for solving 8 aumber of technical problems. The
‘_authors attempt tO explain the cause of the discrepam:ies among the data of recent
' researche. Craphs of the temperature dependence are given 88 well as raaction
formulas. 1t is shown that the direct apeti-enul results of Gleiser's and
Chipman's® work on the th.md’n-‘-cf of the formation reaction of Ho,C (Gleiser, M.,
Chipman, L. Free Energy of Molybdemss Oxide and Caxbide. J° Phys. Chel«» 1962,
P 1539) confirmed the gespective dats presented in these suthors’ previous
8
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| ACCESSION KR: AP4029845
| ‘ ,
‘karbida molibdena Mo,C (free energy of formation of molybdenum carbide Hozc) Izv.
;AN SSSR OTN, Metallurgiys 1 toplivo, 1962, no. 6). The same agreement of‘results is
j found between the sauthors' other works (Alekseyev, V. I., Shvartsman, L. A. i
Termodinamika obrazavaniya karbidov vol'farsms (thermodynamics of tungsten carbide
formation) Isv. AN SSSR, OTN, Metallurgiys 1 gornoye delo, 1963, no. 1, p. 91 and
:Gleiser, M., Chipman, I. Free Energy of Formation of Tungsten Carbide, WC Trans. '
j metallurgical Soc. A, 1962, vol. 224, p. 1278) dedicated to determining the i
: thermodynamic characterfstice of tungsten carbide formatiocu. Orig. art, has: .19
: formulas and 2 figures . ; :

| ASSOCIATION: mome |
| SUBMITTED: - 10Jul63 . . ' .. . DATR ACQ: 30Apréé
| sus dooms 1. ‘ ' : '
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MFYIEYRY, V1.3 SHTGUCSAN, ToA,

Thermodynamics -of cervtain plain and mixed transition mstal car‘aides:
Probl. metalloved. i fiz. met. no.85281-304 164, (MIRA 18:7)
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PETROVA, E.F.; SHVARTSMAN K L,A.

Determination of the thermodynamic activity of carbon in
chromium alloyed iron using radiocactive Cl4, Zhur, fiz, khim,

38 no.3:765-766 Mr '6i. (MIRA 17:7)

'1. Institut metallovedeniya i fiziki metalliov TSentral'nogo
nauchno-issledovatel'skogo instituta chernoy metallurgii
imeni I.P, Bardina,
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n'uxémg;sg 'sdec")/awp(eréwéi&)/séﬁ(éi/aup(£32§?z(ﬁ)+z/sws(aizéééxswrtaylr/
" TWp(t)/Enr(b) Pghk/Pr-k/PsghlpifQIPu-#-{IJ?&@)/REL;_-QDIWW[JHZQQ/AT/RQI?
{,,ACCESSION NR: APLOL)SSD A . .-5/:‘.?929/5‘_*/?-57/00,4/0.?5149?53' ]
| lekSewev;fVQI;§55h§ar£s$éhb:i:k}f{5vff,l_;
- AT{TITLE: The-tgermgdxngmics °f;9°mP133-(F9xﬂ9y)chCat?1¢03§§;n;4F?'
7. SOURCE: AN SSSR. Doklady#, Ve 157, no. b, 196k, 951-953 .
i+ TOPIC ‘TAGS: complex irorm molybdenum carbide, (Fe Mo_),C, thermody= "
S namics‘ relutivg paFEIEf f?é%‘EEEFEy;’?Eig’bontéﬁo;yeﬁtrbpy. (Fez:bzv.
Hog.98) 2% (Feg,036%%. o125 (Feg,05%00.y512°" carbon transi= " -

“ABSTRACT: The “hermodyna

- AUTHORS: Surovoy, Yu.H.i

Sy

mics of (Fe Mo, ).C were investigated. by
"determining the equilibrium becween-tﬁx,éarbides.and. as80us mixvured
of hydrogen and methane? C(injcarbide).*ﬁzazkg)—rcH'-g);ﬂ—Tha car=

> -bldes were § nthesized by heating pressed.mmxtures,of the dron il
. - ecarbonyl, molybdenum and lamp biack under vacuusm at 1400C for 10 hours
.- Measurements were made by the.Circulation‘method-gescribed4aarlzer;+
by Alekseyev and Shvarvsman (DAN, 133, No.:6, l33;,(1960))a~ X~ray

. analysis ghowed ,the 3 samples had -an Mo,C structure. “Expressions -
wera derived: for the~calative-p§rtia1:£ e§~en9rgieg;9£1§ 8 qarpop~
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{7 AccEssIoN NR: Am.owssz o 6':" ,
"in the carbides (AGg = GG—G graphite = RT in a ),,

. activity of the caroon in’the carbides with referen

Hﬁtfac ='r r;r= BCHQ/Pﬁé was determined experimentally. ane r',,

éf;sequilibrium of CH, -H gas mixtures with pure éraphite, was obcained
- from the liceratu¥e.- For (Feo 02ﬁ°0 98 2C» = 22360 - 9.o T( :

'l‘:f::-~:,‘1123*‘): for (Feq, 03°K~-00 90h) ¢, AGC = -2610 - 9 5o'r(s73-1123K) and for

; ‘{@i;(Feo 05100 95)20 ‘AGC = -9090 - 3 lOT (?73-11233) The f;rst term

i these equat.:.ons represent

.. carbon, , and the coefflci
“ . tive partigl entropy &3¢ ‘in the, givan tempe

.- ing the iron content in Cthese chglex 1ron-nol
“"the thermodynamic ¢ characteristics of the cafs_n'

" increased the exothermic nature of the’ transicion ‘of che carbon fro

e -;ﬂf4graphite to carbide; the entropy. of the carbon. in the: -carbide is re
i} o duceds Analgous effects of iron were observed ‘in - (Fexcr )2296 type
. 'w‘,.carbi e3¢ - No explenaeion for these unexpected resul n
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L -1 4151565 - o
" "ACCESSION NR: AP4O43553 - s
. Orig. art. has: 2 tables and 9 equations. .

R : titut metallovyedgnxyaJ;.f;z;k1.metal;qvh ral

'?*7"ﬁisgciiﬁzggd-gggledovatel'skogo;inatituta;chernqyametg;}urgi§j§q; s
1 % Bardina (Institute of. hysical Metallurgy and Ph_sicsro .e“"‘.
" Central Scientific Research Institute of Fgrrous'neta};urg{
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